condition monitoring for railway vehicle suspension systems. ACS-SSI is an effective output only system identification algorithm and successfully used for road vehicles' online condition monitoring.
The conventional stochastic subspace identification (SSI) methods can only treat stationary vibration scenario. In other words, conventional SSI method have to satisfy the white noise assumption. However, this is unnecessary for ACS-SSI, which is one of the main advantage of ACS-SSI compared with others output-only system identification methods. With such a merit, it makes ACS-SSI has the capability to achieve online condition monitoring for vehicle suspension systems which always have non-stationary responses with the road irregularity inputs. The details of this method can be found in [13] [14] [15] .
However, as there is significant differences between road and railway vehicles in terms frequency range, damping characteristics and excitation mechanisms. Therefore, this paper focus on the validation of the ACS-SSI for the railway vehicle. A SIMPACK model was developed firstly to obtain system responses under different excitations and parametric conditions which are known. Then the responses are applied with the ACS-SSI method to obtain the system parameters so that a comparative study can be made with the known conditions and hence validate the performance of the identification performance.
II. SIMPACK MODEL AND SIMULATIONS

A. SIMPACK Model
SIMPACK is a powerful multi-body dynamic simulation software. With its wide ranges of built-in functions and graphical representation, it has shown outstanding performance for analysing the dynamic behaviors of many engineering systems such as the railway vehicles [6] . In this study, a bogie model with two wheelsets was developed in Table. 1, which are typical for passenger vehicles. 
B. Different Simulation Conditions
In this study, three different simulation conditions were carried out. The first case was all parameters of the primary suspension were under normal conditions. The second simulation was the stiffness of the front right spring was reduced by 50% and the third one was the damping coefficient of front right damper reduced by 75%.
C. Excitation Characteristics
The 
B. ACS-SSI for Normal Suspension
The SIMPACK model includes 24 degree of freedoms.
All modal parameters of this model were calculated while only the bogie frame related modes were presented in Fig.6 .
Meanwhile, the modes identified by ACS-SSI method are also given in The estimation of damping ratio has larger deviation 
D. ACS-SSI for Suspension with Fault Damper
The second abnormal scenario was by setting the damping coefficient of the front-right damper to 25% of the As common faults on the system can induces changes in modal frequencies and modal shapes, it means that the proposed method is possible to diagnoses such faults. In other word, the ACS-SSI has the potential to be an effective method to achieve online condition monitoring for railway vehicle suspension. In addition, it also shows that the SIMPACK model provides a convenient and efficient implementation of dynamic analysis.
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